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INTERESTING EXPLANATION
OF DIFFERENTIAL ACTION

The Seventieth of a Series of Articles Writter” by
an Expert for the Automobile Owner.

By WALTER SHIELDS.

One of the hardest things n m-w’
automobile owner has to Jdo Is to under-
xtand the operation of a differer Lal, the
pet of gears mounted in the contre of
tha rear axle. It Is generally known by
rew owners that a differential, or com.
peasating gearing, i needed to enabie
e rear wheel to turn farter than ans
other when the ear In turning arouna a
verner, so thers will be no ollidting arpund
tin to the fact that one wheel must
travel further than the other. '™ true
viderstanding of the operation of a Jif-
ferentinl never becomes quite clear o

and many of the other difMculties men-
tHoned were overcome, There are many
truvks and buses in this country run-
ning without differentlals and give good
vosulis becauss the speed of travel Is
tow ' At first It might appear ns though
the o differential car In taking »
turn  will have to  slide part way
nround, and this will increase tire wear
Hut when the turns are tuken sanely
the tire wear, as determined In numer-
oe tusts, has been found to ba practl-
the sume ap that In the differentiad
fpped car and In somMe cuses even
lesr,. However, for ordinary touring

DRIVING
BEVEL

A type of rear axle using s solld shaft and havimg & free wheel
femture allowing the onter wheel to turn frecly whem & cormer i

turned yeot giviag eyunl
niraight.

the owner, even Aafter he "“has driven,
thousands of miles, uniess he has actual- |
1y seen the unit isolated. Then by play- |
ing around with It the operation be-
comen clear.

Just to (Nustrate the way in which a
differential permits ome wheel to ge
faster than another or one ta move
Tackward whils the other revojves in
the opposite direction, take two pencils
stick the ends through 1wo  cleeular
pieces of cardboard. lolding these horl-
sontully so that the curdbourds face
rlace two small places of o pencil be-
tween the cardboarda  Place the phe
N line, Now holding the full sige pen-
vils horizontaily between the fingers of
elther hand they may be turned in oppo-
#ite directions and in doing #0 the dives
roll around on the small pieces of pencil.
'he Action may be reversed, or If the
uffert on each pencil |s the =ame the

T

Bpiral gear differential In which

will not be satisfled
will

usunl
operating

differentinla,

oane race
car without differentinl s that both rear
tires alwiss will have to he of the rame
size. otherwlse one tire will be ground
'down,

for

tractitn t0 hoth wheels when driving

cars driven by our American drivers, It

is quite out of the gquestion to use a dif-
forentinlless axle, becaume the driver
His ulter disgust
come when he has to pash his car
around A turn by hand, the garagemen's
performanve  Many raclng cars
ot banked rpecdways have
been diiven without differentinle, and
though It was noticeable to'the driver,
the results were good Do Palma and
Hlckenbuohier hoth drove cars without
the former finding little
fault, while the lalter pave it up after
Aunnther disadvantage of the

the small wheel sliding.

e of the most successful substitutes
Iwvel gear differential I8 the
splral gear type, which differs from the

SPIRAL

PROPELLER
SHAFT

the friction between the gears

causca the unit to glve eqanl traction to hoth wheela all the time.

whole assembly may be revolved in one
direction, and In this case the pleces of
pencils between the cardboards whl not
1iove al all with relatlon to the rest of
tha parts. Also one pencil and ia
disa muy be held wstill whils the other
may be revelved. Now instead of pen-
vilm there mre axle shafts and instead
of cardboard dimes thera are hevel gears,
These bevel gears mesh with two or four |
others corresponding to the pleces of
yeneil.  Thess |atter hevels ure mounted |
on whit I» ealled a splder and the latter |
fits Into sultanle holders In tha drivin
Lavel, or so-called ring gear,.

That described *is the conventional dif-

ferential and In used to-day on all pas-
e, and practically all commer-
vial * However, It has Inherent

faults, nnd because of thess faults dif-|
ferentinls of different design hive be \ni
constructed. The most unwelcome char- |
ucteristic of the ordinury differentiul ia
that it allows the whee! with the least
traction to get the greatest umount of
power,

Motorists who hava been stuck in |1|a|
nud know that this Is quite n serious
fault, and even {s evident when one,
whee] only Is In mud or on a elippery |
rpot. In such a cawe the wheel on the |
wllppery spot et tha groater power,
hence that wheel spins around without
helping to move the cur, while the othier
wheel remaing still,  You Have
meenn & motor truck or pusseénger ciar
with one wheel spinning around st n
mgreat rite, while the other wheel does
not move ut all, nor does the car move
an inch, ‘This s becauss the wheels
hiave unequal traction, and the ordinary |
differential in  this casa causes the)
power to ba used up turning the wheel |
with the least traction lnstead of giv-
Ing both wheels equal traction,

Every time one reawr wheel leaves the
mround it epina around very fast, dus
to differential netion allowing the wheel
with the lesser traction o gEet the
power, Now to the awner this menns
Inorensed tire wear, becuuse each tine
that rapldly spinning wheel amnin
wirikes the ground wome of the tire trend
is ground off. There nleo i another|
point to be consldered, amd that s with
reference to skidding when the liriakes
nre applled. onee o wheel begins to)
wiide 1t i uselesw, nund with an ordiinry |
differantial it s o general 1hing for one
wheel on a allppery puvement to Lold
back or lock when the Lrake is applicd,
whila the other wheel revolves, This
maris & skid, and so long us that one
wheel Is locked, or both If you wish,
the direction the vehicle talies Im & nmats |
ter of sapeculation, |

To overcoma thesa Inherent faults
other differentinla huve been designesd
and the use of no differential at all
las been tried and quite sipecesfully, !

aften

Vehicies that run on irmcks, vuch s
teins, street cars and the like, use no |
differentinls, s, It Iv wrgued, why coan- |

not an sutomobile™ It can, but not with |
quite 1he sunie results In turnligg, espe-
cinlly when a fast turn 18 mude, that
i9 had with the differentinl,  Those whi
remember the cycle cars af 4 fow years
apo, recull that most of (hem hosd v
differentinle arn without  this  unit
“aer hulll In France amd Eugland, snd

wits found that shidding teadoney was
reduced, W higher speed could by ml

Leve! only In the typs of gears usedl
Spirnl gears are used instead of bevels.

' Tha number of gears may be the aame

and thelr mounting the sams. In this
design it is Impossible Lo ¥pin one wheel ;
both wheels get the same traction, and
it is & fact that the faults of the bevel
differentinl are overcome. ‘The reason
for the actinn of the spiral gear differ-
entind 1= due to friction lwtween the
gearm.  This form of differential is In
use on some prominent motar trucks,
aml even is mode for use in the Ford

| ear atud has proved highly succesaful

LT warly forms of axle dealgned
to overcome differential troubls had a
pollil rear axle with o thraad cut on each
end.  Cone clutches, with Jdouble taper,
wors attiiched 1o each end, and when
power wus applied to the axle In the
usual way the clutches were forced to

Buy Your Car
You Can Get
Delivery Today

We are fortunate in hminﬁ
your cor I'i‘h“ here in New Y
for you to drive home.

Plan a trip into the eoun
for any day this week and we'll
deliver your Saxon Six on that day.

Here is an opportunity for you
to buy a low-priced car that de-
livers high-priced car service.
100,000 Suxon owners are enjoy-
ing this inexpensive motoring,

CGet the thrill of driving & car
yoursell as Mr. Hoover and other
prominent men interested in the
conservation of our resources are
doing.

&

Price $1045 F.0.B, Detroit

Matches 14 costly ears in fea-
tures of construction and equip-
ment

SAXON MOTOR CO.OF N. Y.

174 Broadway. Phoos Ulrcla 4163

left or right by the threads on the shaft
and gripped & cup on the wheel In or-
der (o got the power lo the wheel, Oin
taking & turn the outer wheel was atito-
matically disconnected and ran free,

Peerless Trucks in Anti-aircraft Service.

Numerous ‘‘free wheel" types were in-
troduced Iater, one of them having
clutchea conalwting of two cams, one on
sach end, fastened to the molld axle,
Whon  driving  stralght ahead thess
eama forced rollers agalnst a drum,
which was attached to the driving |
wheel, Wwiving equal pull on both wheels. |
In taking a corner the vollers In the
| outer wheel were forced back, releaxing |
the connection batween cam and drum, |
and the outer wheel ran free. When |
the straight course was agaln reached
the rollers locked the eams to the druma
ahd the pull was even, ‘

SPLENDID SERVICE
T0 THE GOYERNMENT

Johin N. Willys Tells Stock-
holders of War Work
Under Way.

|
|

In his addreas to stockholders at tha
annual meeting of the Willys-Overland
Company President John N. Willys |
| sald ; |

“Sinee our Iast annual meeting the

ited Biates has had to mdjust it=e'f
from peace to war conditions. You will

remember, nt that meeling we had been |
| in the war a little over one month. ‘1e |
automobile Industry was conalderably
slowed down by thess changed condl-
tions, but recovered rapldly and we had

Hevewith nre shown two eerless mo-
top trucis carrying anti-alreeaft guns ull
tha battle front. At the mument the pho- |

ograplt waos tiken there was a hurey ap

all for notion and the
rushing to their postiions

e Pe—

CrEws are shown
Walter Woods

& satisfactory business all through the { not commenoe deliveries untll January.
summer. The officers of your company | In March the original schedule In the
immediately offered the entire facilities | contract called for dellvery of .;an mo-

orga. lors—we dellvered that month 835 mo-
il ISR She SR DA M'Iwrn. In April, the orlginal schedule
the Government. We belleved It was

| calted for dellvery of Ko motors—wae
vital and necessary that the Govern- | delivered In that month 1,008 motors
menl should have auch of thess facili- | Un April d0 we were nnly two weeks
behind our contpfact schedule. May 15

tiea n= theyv required, and to that end we
have cooperated In every way possible
with {ts ofMeinls and have accepted four
large contructs and a number of amaller
ones for Clovernment work

“The firft lnrge contract war through
our Toronto plant with the Hritish dov.

we eonld have excesdod contract sehaml-
il had the Government needed these
trainineg  motors Ag they did not ye-
auire them we have not apoeded up our
production, but will deliver in Juiwe, an-
vording 10 contracy, 1000 motlors We |
limve pow deliverod over 2,500 of thess
L AL T T amd 1o my v ledge we
ave ot yet had o single complaint re- |

MOrs,

: .0 . e . !
ernment for 1.000 _sunl“‘m" seropian gatding them We hiwe recelved large |
motors.  Thers have been many engl= |, s (o parts for these tralning mo-
ynecring changes, ®a that production Is | tors, on which we are now beginning
just now start!ng on this motar, A small | deliveries t‘rul;: our ]l-:'[\.'rn.n plant, n:--:

Or We¢ NOW ave the eguipment ane
Itll-ll':';lf‘l :fd ‘,h:T I:llﬂi:;f:i h::‘em‘;ﬂrj tools complote we will b able to furnish
:‘a.“,', :" B "h & ll:l el s i 1 M e Glovernment, without delay, all they
::;1\;1; Lo ! oW, COlys. SIOHE requiie fn the way of parts for I.rn".nblull
r daly. i
*“The second Inrge contract was for | "% S Rt ot
7000 Curtiss eight cylinder training mo- While there has been o great deal of

in the fGov-
we feel that

eriticiEm about the deiay
CrNmenlE Rere Programme,

tors, for use in training planes at the
ievernal cantonmenta already established |

n this country, ‘To take eire of this  HF rtockholders shogld knew that, =0
wontract three bulldings wern con- L far as vour compuny Is conrerned, there
dructed  nt  Bimira—nn  assembling 4% been practieally no delay, and as
dant, testing plant mand n take dowp *Uited before we eould te-day, If the
wil reassembling plant—so  that with  tovermment  wished, be ahead of our

I acheduls

*he«s bullilinges, together with the hulld-

nga and equipment already at Elmirs 1wl ulso be jnterested {n Tearn-
vhen the war began. we belleve we have  Ing now the mecting '« year ago
there to=day the fnest Rirplans motor | Your compady hiad purchased & Jarge in-
' manufacturing and testing plant in the  terest dn the Curtiss Avroptane and Mo

worlil, We had promised o soudl nu-  tos Corporation, which with the help
her of these motora In November asd  given by vour company we feel sure has
December, but onsarcount of the une oy of ab anssiapgee to the Govern-
usually wsevere wenther and delays in moot 'I'h. curtiss company has grown

constructing the new bulldings we did | very rapidly.  Naturalls in' 4 new Indus.

| which will begin

try which hus slhiown guch great develop=-

ment as has the
planes there

manufaeturo of
have been n great
problems (o overcome.  Thesxe have

iwlr=
many
been

surmmounted and the development uf the
mitnufacturing organigation of the Cur-

tise Compuny
Our vive-president, 1
2hirge of the ( ur'lmg plumt
sult of his monagemeant,
show very satl#fnctorily
muniha

“The Clurlies company
producing ot the e of sl
a4 month-<to+«duy they are
nehrly $5.000,000 u month,

in the

s hrint tiken care
F. Kepverly,

aml the
I mm sure, will
next few

o Year age

runnlng
They lave
vullding® and equipment whoh wit!

af
I in
e

LB}
T

ey

creased eMolency In thelr organimition 1

brelleve will be

able to produce

alrernft

approximatine something over S1,000 -
000 u moith before the vear ls out

*The thind Iarge vrder wis taken by
the Toledo plaut for approximataly 3,000

gin curringes We

have bwen buvs

for

several months miking tools and gorepars
ng tor delivery of there gun MAarrlbages,

with
In June and Increasingly
ties thervafter monthly,

s partcularly adapted (o the

wosamall number
larger quarntls
Ulur egn

e nt
initlding

of theso gun carriages and wa look for-

ward 1o matlsfving e

dovernmaont's

v on this order and feel quite cortadn
that our deliveries will be so sati=factory
that we will be glven ndditional orders.

“The fourth large
machining lirge sizs shells,

coptract wns  for
This come-

tract will amount to about $10.000.000,
Wa have created a special department

for this shell busineas
have dona for the gun
hivve B0 placed |t In our plant

the same is we
CRrriages

and
that we

vill =111 ba able to continus tha mifinu-

facture of autlomobdllea
quantities™

in reasonable

o AT G fcrawoueR] B

Now Is the
to Get Your Sedan

Best

HOSE who bought Chandler sedans last Fall,

that they have a most comfortable Winter car.

mounted on the Chandler chasals is quite as much

comfort. The auxiliary seats face forward.

sedan,

Soven-Passenger Touring Car, £1798

Four-Passenger Dispatch Car, §1878
Convertible Sedan, §3498 Convertible Coupe, 82308

All prices |. 0. b, Cloveolond

1884 BROADWAY, at 62nd Street
PARRELL AUTO CO., Bkiyn.

' HUDAON BOULEVARD GARAGE, Jervey C1

. Lb»:\lwf"‘mhm HOIOH‘ (0»”'

ol

o

COANDLER SIX

Famous For Its Marvelous Motor §

Buy
War Snmus
Stamps

Time

with the Winter in

mind, find now that they have a most delightful Summer car. And
P those who buy now, with the Summer in mind, will find in a few months

! For the handsome Fisher-bullt convertible sedan body which is

a Summer car as it

is 2 Winter car, It is an open car when you want it open, and a closed
car when you want it closed. All the windows are instantly adjustable
and may be elther entirely lowered away Into the body panels or removed.
The car is roomy, splendidly upholstered and seats seven in perfect

There can never be a better time of year than right now to get your

SIX ATTRACTIVE CHANDLER MODELS
Four-Passenger Roadsver, §1798

‘zm..lm

BRADY-MURRAY MOTORS CORPORATION

Telephone 9178 Columbus
W, O, n. IO‘I‘GI CAR TO., Newark.

CHANDLER MOTOR CAR COMPANY, Clnnlud. Ohio

N ([

iy

Hlustraving Servion,

of the Van Cortlandt Vehlsl
sepacesntutive In thie eity,

Trax

ei'n, Mecrless
received thi-c

interesting photograph lust weel,

’ XEEP UP PRODUCTION!

s_—

'l A Rapid Rise.

Italy Shows Us a Wise A-M-ohlle1

Polley.
**The importance of keeping the auto-
moblle Industry productive cannol be

overemphaniged,” says J. B, Hulett of |

;lhe Hendy-Murray Motors Corporation.

“It I& not alone a matter of mecting
the needs of our own country but of tak-
Ing cara of exports. Many countries,
| e#pecinlly in Bouth America, on whom we
| depend for mw materlaln want our ag-
|lur|mmh'u They give us what we want
for what they want, And as (hey want
automoblles we must keep Jhem mup-

| plled if we are to hold a commanditsg
porition in forelgn trade after the war.
The wiar necessities of tha hour are
| grent, but they are not so great that we

ceannot with perfect mafety nnd profit
loak aliend to our market needs after
| tha war.

| “The sitvation in Italy I8 an Interest-
ing one, and surely our resourcos are
greater than Italy's. Tha molor Indus-
try of Italy now standa third In the im-
portance of Ite exports compared with
other manufactured goodn. First place
! In held by cotton googds, elther completely
or partinlly manufactured, the value of
[ which = 264,897,040 MHire €or the year
L1917, Bk goods ocoupy second piace,
| with & value of 179,637,382 fire. Then
coma automoblles, with a value of 114..
G5RK00 lire

“Unfortunately trade statistics deal
oty with exports amd do not show the
totwl output of the varlous motor fac-
torles at Turin and Milan, 1t can be
ginthered, however, that the development
of these factories has been on an un-
precedented  scale, the Fiat company
“Stone having in 1ta employ 30,000 work-
men

“Pliors 1s no curtallment In the out-
put of Iraly's factoriesn but Instead an
nmarive fnerease tn productiveness, taly
ot oftly I8 taking ciare of present needs
but preparing for business after the
Fwar.,  Why shouldn't America with lts

— | aplendid lead on the world in motor car

NEW MOTOMETER MODEL.

A new model for Ford cars has been |
announced by the makers of tha moto- |
It s fashloned especinily
nesdn of the Ford cars and is to lwe
pluced on the market at

meter.
the

to fit

$2.75 vomplete

with a hundsome nickelled radiator eap,

The
ered o1
toriat
mets it
- o
aml purse

nonoaneed nare the Standard wn $1w,

Overinnd ot $10, the Junior st 5 oand
the Midget al $2.60. Al models are solid |

& and for thiz rmeason the
U'ompany

lins mnidel

wtometer hng come Lo be oonoid-

by every cliss of mo-
Muota=
iy,
var
sl y
the

Teluned
fit every
four muviels pres

of  Laong

with n full gurrantos

The motoneter (s
tor trouble,

of 1w

the danger signal
It = attached (o the

radiator cap and reglsters the temperia-
tur«='of the alr and steam above the level

of the water In the radiatar

Ax alimnet

every defect In & motor, sucl il i ieaky

piston

ring, warped valves or onpty ol
reseivalr 1= Immediate!

reflects] in the

temperature of the wister, the motometer

Instiantly

nni

anmnd no

roegisters
The driver eannot full
ne it = dlrectly in his line of viston,
ihriver
mlgrs of a defective

The new model,

dntgger.”

1y see the sig-
will wiirally
mator

disrepard

guard Ford ears against sudden cluinges

of temperature, not only gnves wenr atul | 4 faster getaway and e more powerful |

tear on the spgine and projoags the life

of 1hae var,

hut 1t ad

de materially to th

attrictiveness of the car,

lesigned especially to |

| manufacturing also look ahead and be
prepared T

GEAR RATIO IMPORTANT.

Interesting Explanation of & Tech-
-
nieal Constractton Polnts

Among more or less technieal motor
car terme, the renr axle genr ratio s
nrnbrbly as puzzeling and meaningless ax
any other 10 the averags car owner or
Invman. It appliss to the number of
testh In the rear axle gears which troris.
mit the engine's power to the driving
wheels.  In other words, it governs the
relative speed of the cngine gnd the rear
wheels, hs that relntion pertalng to
| muximum and mintmum car speed, get-
| away and pullive ability.

The Codiflne Motor Car Company re-
cently advised e dealers that one of
the epecifications which should reselve
spacial ntlention in cur opders s the
genr ratio, pod
wter of the country i shlelh the ear
will be driven, or the work to he done,

should gude the selection of the gear |

| rativ
A gear ratin of four and a halfl tn one,
for example, theana that the engine
erankshaft makes four and a half rovoe-

lutlons while the rear wheels make one ||

revolution It s not diMewlt th under-
wtand that a ear so equipped will hove

posand and en hills,
LoCnr with'

l ritiu.

n high goar, than
thren and a half to one

ng out that the char- |

I B. Cole has hoen appont
president In charge of sales of e 1y
#on Motor Car Compiany of New y
Ine. Announcement 1o this o Met
which took place on June 1. is maie b,
Huarry 8. Houpt, president of the cum
pany.

Mr, Cole wam branch manager |

Brook!yn with Harry 8
the time the Hudsun Motor Cor Come
pany of New York took over A ] [la
Ranny's Hudssn agency,

Mre 'ole continued ar s
| Hrook®n branch untid Octoler |
whoen (n recognitlon of his et
| promoted to the general salve 0l
ir:nh of the Hudson Maotor g n

pany of New York, Im I

| ment ta the vico-presidency i it
of the most rapld ndviancon
weal automobile Aeid

Houpt, 1ne, st

WOMAN DRIVES CAMP JITNEY

Dolng Well HBetween Hoempetend
| and Camp Milla,
| At miore thag Ton 1 .
e -[ Lo the Jitneys opery ..
tween Hempsteud and tamp M g
| Ieland, the fifst womin Jdris i
a Heense lnst week Shae s M Yinia
. Reed of this oty She hao » ufs
four's Uoetige and  slnee teces
Jitney Heonsae Bag boen deing ox -
» woll with Len Maxwell 1 i
IFPVINE PRAS=OnEars Lo (s
TTHISS suvs Hurry e Boar o v2ne
of tha Maxwell Bales Caopgors \
anly ane of great AN
Banve Taren baoaphit to olur ationt e
WaOneHn are anter.ng dvery bran 5 of S

motor car industey,

- o

AL

essential.

» dle, it is p

P
-:inl

BROOKILYN

Cor. Fulton Mi. & Bedfor
Tol. tledtord wai ),
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w
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Model 9 0—
ERE is a fine, roomy, comfortable car
that amply provides for every motor car
| It looks well, it rides easily, it is simple to han-
owerful and it is efficient.

To all thes s virtues add its advantage of econ- {l
omy and you understand why more than 100,000 ;
Model 90 cars have already been sold. '

It has electric Auto-Lite starting and lighting,
vacuum gasoline system, large tires, non-skid rear,
106-inch wheelbase and cauntilever springs.

Five poinia of Overiond mperiori¥y;

Appearance, Performance,

Comjort, Service and Price

§850 F. 0. B, Toledo

Light Fowr, Modd oo Towriag Cer N
WILLYS-OVERLAND, INC.
?rcndway at 50th Street Telephone (.rrde 1300

¥. -\GIT‘I:‘ ‘g h 1inth Ni, 2”‘!“':1\1'”“!“ A

I'I'Inml Mulberry 040, Tob, Malrase LM,
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